Microrna-29a Involvement in Phenotypic Transformation of Venous Smooth Muscle Cells via Tet1 in Response to Mechanical Cyclic Stretch.
Mechanical stimuli play an important role in vein graft restenosis and the abnormal migration and proliferation of vascular smooth muscle cells (VSMCs) are pathological processes contributing to this disorder. Here, based on previous high throughput sequencing data from vein grafts, miR-29a-3p and its target, the role of Ten-eleven translocation methylcytosinedioxygenase 1 (TET1) in phenotypic transformation of VSMCs induced by mechanical stretch was investigated. Vein grafts were generated by using the 'cuff' technique in rats. Transcriptome deep sequencing revealed that the expression of TET1 was significantly decreased, a process confirmed by RT-qPCR analysis. microRNA-seq showed that miR-29a-3p was significantly upregulated, targeting TET1 as predicted by Targetscan. Bioinformatics analysis indicated that the co-expressed genes with TET1 might modulate VSMC contraction. Venous VSMCs exposed to 10%-1.25Hz cyclic stretch by using the Flexcell system were used to simulate arterial mechanical conditions in vitro. RT-qPCR revealed that mechanical stretch increased the expression of miR-29a-3p at 3, 6, 12 hours. Western blot analysis showed that TET1 was significantly decreased, switching contractile VSMCs to cells with a synthetic phenotype. miR-29a-3p mimics transfection confirmed the negative impact of miR-29a-3p on TET1. Taken together, results from this investigation demonstrate that mechanical stretch modulates venous VSMC phenotypic transformation via the mediation of the miR-29a-3p/TET1 signaling pathway. MiR-29a-3p may have potential clinical implications in the pathogenesis of remodeling of vein graft restenosis.